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LI 127 COCHLEATE 

=> s multilamellar lipid 

L2 230 MULTILAMELLAR LIPID 

=>sll or 12 

L3 357 LI OR L2 

=> s aav or adeno associated 

L4 6610 AAV OR ADENO ASSOCIATED 

=> s 13 and 14 

L5 I L3 AND L4 

=> d ti so 

L5 ANSWER 1 OF 1 CAPLUS COPYRIGHT 2002 ACS 

TI Integrative protein-DNA cochleate formulations and methods for 

trans forming cells 
SO PCT Int. Appl., 39 pp. 

CODEN: PIXXD2 



=> d ibib ab 5 

L5 ANSWER 1 OF 1 CAPLUS COPYRIGHT 2002 ACS 
ACCESSION NUMBER: 2000:420934 CAPLUS 
DOCUMENT NUMBER: 133:48870 
TITLE: Integrative protein-DNA cochleate 

INVENTORfSV° rmU,ati r ""r f ° r transformin § cells 

IN v LN FOR(S). Margohs, David; Gould-fogerite, Susan- 

Mannino, 

Raphael James 

o P f A Med1an A e SS ' GNEE(S): Universi ^ f Maryland, USA; University 



SOURCE: 



and Denistry of New Jersey 
PCT Int. Appl., 39 pp. 
CODEN: PIXXD2 
DOCUMENT TYPE: Patent 
LANGUAGE: English 
FAMILY ACC. NUM. COUNT- 1 
PATENT INFORMATION- 



! A .I E . N Z. N0 KIND DATE APPLICATION NO. DATE 

^ WO 2000035421 A2 20000627"" Wi999-US29446 

WO 2000035421 A3 20001109 
W: AU,CA,JP 

MC, NL W: ES ' FR - GB ' GR ' IE> ' T ' LU " 

PT, SE 

US 6340591 Bl 20020122 US 1998-210578 19981214 
bP 1 140023 A2 2001 1010 EP 1999-966144 199912 3 
MC, PT, ' CH ' DE ' DK ' ES ' FR ' GB - GR ' IT » L| . LU' N L. SE, 
IE, Fl 

PRIOR^mM ,MPn 20020321 US200J-95703I 200I092I 
PRIORITY APPLN. INFO.: US 1998-210578 A 19981214 

WO 1999-US29446 W 19991213 

affinij" HlteSratiVe VCCt0r ° ne ° r m ° re V,raI proteins havin § 
for DNA are packaged in cochleate ppts. The integrative DNA 
vector contains one or more therapeutic nucleotide sequences that are 

Upon P ° S,t,0ned bCtWeen DNA SUbStTateS for ^ Proteins, 

contact with a lipid bilayer of a target cell, the cochleate 
vector structure delivers one or more of the therapeutic nucleotide 
sequences and one or more proteins to the interior of the target cell 
Upon entry ,nto the cell, the proteins facilitate the integration of the 
therapeutic nucleotide sequence into the genome of the host cell. 
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L4 6610 S AAV OR ADENO ASSOCIATED 
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L9 ANSWER] OF 1 CAPLUS COPYRIGHT 2002 ACS 

ri Integrate protein-DNA cochleate formulations and methods for 

transforming cells 
SO PCTlnt.App|.,39pp 

CODEN: PIXXD2 



-> s recombinase 

LI0 6979 RECOMBINASE 

=>s 13 and 110 

LI! 0 L3 AND LI0 

=> s recombin? 

LI 2 694865 RECOMBIN? 

=>s 13 and 112 

L13 4L3ANDL12 

=>dup rem 113 

PROCESSING COMPLETED FOR L13 

LI 4 4 DUP REM LI 3 (0 DUPLICATES REMOVED) 

=> d ti so 1 -4 

LI4 ANSWER 1 OF4 CAPLUS COPYRIGHT 2002 ACS 
1 1 Structural and functional characterization of liposomal 

recombinant hepatitis B vaccine 
SO Journal of Liposome Research (1996), 6(2) 289-304 

CODEN: JLREE7; ISSN: 0898-2104 

LH ANSWER 2 OF 4 CAPLUS COPYRIGHT 2002 ACS 

" p^ 0 T S( ? me A P T rati0n and material e ^PSulation method 
SO PCT Int. App|.,34pp. 

CODEN: PIXXD2 

ABSTRACTS^NC 0 ' 4 B '° S ' S COPYRI0HT 2002 BIOLOGICAL 

rND C rN M VIW S0ME " MED ' ATED GENE ™ ANSFER 'N-V1TRO 
SO GENE (AMST), (1989) 84 (2), 429438 
CODEN: GENED6. ISSN: 0378-1 1 19. 

LI 4 ANSWER 4 OF 4 CAPLUS COPYRIGHT 2002 ACS 
TI ^stereoselectivity in radical pair recombination in lipid 

bilayer K 
SO J. Am. Chem. Soc. (1 984), 1 06(24), 7652-3 
CODEN: JACSAT; ISSN: 0002-7863 



d ibib ab 2,3 

LI4 ANSWER 2 OF 4 CAPLUS COPYRIGHT 2002 ACS 
ACCESSION NUMBER: 1995:698980 CAPLUS 
DOCUMENT NUMBER: 123:93303 

mtfhod L| 'P° S °™ preparation and material encapsulation 

INVENTOR(S): Collins, David Sammuel 

PATENT ASSIGNEE(S): Amgen Inc., USA 
SOURCE: PCT Int. Appl., 34 pp. 

CODEN: PIXXD2 
DOCUMENT TYPE: Patent 
LANGUAGE: English 
FAMILY ACC. NUM. COUNT- 1 
PATENT INFORMATION: 

!- A ™I N0 ;... , K ! ND ° ATE APPLICATION NO. DATE 
W W 9 aSca,JP AI 199505 "" ™ ^12350 19941,03 
PT, SE ^ CH ' ° E ' ° K ' ES ' FR ' ° B ' GR > ,E > ^ LU, MC, NL, 

SIS C^T C ™^5, 19941103 



AU 9481273 AI 19950523 AU 1994-81273 19941103 

AU 683957 B2 19971127 

EP 6780 17 Al 19951025 EP 1995-900452 19941103 

EP 6780 1 7 Bl 19980401 

NL PT Se' Da ° K ' ES ' FR ' GB ' GR ' 1E ' ,T ' L1 ' LU ' MC ' 

JP08505882 T2 19960625 JP 1994-513303 19941103 
A I 164515 E 19980415 AT 1995-900452 19941103 
ES2I 15343 T3 19980616 ES 1995-900452 19941103 
US 5567433- A 19961022 US 1995-381613 19950130 
US 6355267 Bl 20020312 US 1997-868019 19970603 
PRIORITY APPLN. INFO, US 1993-148099 A 19931 105 

WO 1994-US 12350 W 19941103 
US 1995-394056 Bl 19950224 
useful 6 PreSCnt ,nVenti ° n re,ateS 10 a method of Producing liposomes 

for encapsulating and delivering a wide variety of biol active 
materials. 

The invention provides liposomes and a prodn. method which is 
simple, 

feasible and inexpensive for the large-scale com. manure of 
liposomes and 

encapsulated materials. The method involves the formation of a 
liposome 

dispersion in the absence of an org. solvent or detergent, one or 
several 

cycles of freezing and thawing the liposomes, and dehydration of the 
liposome dispersion to form a lipid powder. When desired, the lipid 
powder is hydrated in the presence of the biol. active material 
whereby 

^the material is encapsulated in reconstituted liposomes. The method 
also include combining the liposome dispersion with a bulking agent 
to the dehydration and formation of the lipid powder. The addn. of 

^ bulking agent facilitates the handling of the lipid powder as well as 

rapid dispersal upon hydration. Chloroform solns of 

dimyristoylphosphatidylcholincdistearoylphosphatidylcholine and 
cholesterol were combined in a ratio of 1 :4:5, resp., and the mixt. was 
^ dried and desiccated to form a lipid film. The lipid was then hydrated 

presence of recombinant human granulocyte colony stimulating 
factor at 60.degree. and the sample was microti u id ized to obtain 
liposomes. 

ABSTf^ B,0SIS C0PYRIGHT 2002 BIOLOGICAL 

ACCESSION NUMBER: 1990:155203 BIOSIS 
DOCUMENT NUMBER: BA89 82621 

'n-V,TRO ANDTN'vfvO 8 ^'-^ 0 '^' 50 GENE TRANSFER 

RASKA k'jR; VOELK E U RO D ^ GER,TE * W-CZ J E; 

K; LEHMAN J M; MANNINO R J 

STun^ S ° URCE: DER M, C*OBIOL. IMMUNOL., A-68 
NEIL HELLMAN MED. RES. 

AVE., ALBANY D "' ALBANY MED ' C0LL -' 47 NEW SCOTLA ND 

N.Y. 12208, USA. 
SOURCE: GENE (AMST), (1989) 84 (2), 429-438 

CODEN: GENED6. ISSN: 0378-1 119 
FILE SEGMENT: BA; OLD 
LANGUAGE: English 

AB Proteoliposome delivery vesicles can be prepared by the protein- 
^cochleate method [Gould-Fogeritc and Mannino, Anal. Biochem. 

682-690? ' 5 ~ 25; Manmn ° Gould - F °g en ' te ' Biotechniques 6 (1 988) 
Proteins which mediate the entry of enveloped viruses into cells are 
integrated m the lipid bilayer, and materials are encapsulated at high 
efficiency within the aqueous interior of these vesicles. We describe 
proteohposome-mediated delivery of proteins and drugs into entire 



populations of cells in culture. Material can be delivered gradually by 
Senda.-v.rus-glycoprotein-containingproteoliposomes. Alternatively 
synchronous delivery to a population can be achieved by exposing 
cell-bound influenza glycoprotein vesicles briefly to low pH buffer 
When 

DNA is encapsulated, chimeric proteoliposome gene-transfer vesicles 
(ch.merasomes), which mediate high-efficiency gene transfer in vitro 
and 

in vivo, are produced. Stable expression of bovine papilloma virus- 
based 



than 



plasmid in tissue-culture cells, at 100,000 times greater efficiency 



Ca.cntdot.phosphate precipitation of DNA, with respect to the 
quantity of 



DNA used, has been achieved. Stable gene transfer and 



expression in 



has been obtained by subcutaneous injection of chimerasomes 
containing a 

plasmid expressing the early region of polyoma virus. In one 
experimental 

group, 50% of the mice developed tumors which were shown to 
express 

^ polyoma virus early proteins and contain the transferred DNA. Thi< 

first report of stable gene transfer in animals mediated by aa 
liposome- J 
or proteoliposome-based system. 
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21 OCT2002 DUNE ' BI ° SIS ' CA?LUS ' ENTERED AT ] > ^8:46 ON 

LI 127 S COCHLEATE 

L2 230 S MULTILAMELLAR LIPID 

L3 357 S LI OR L2 

L4 6610 S AAV OR ADENO ASSOCIATED 

L5 1 S L3 AND L4 

L6 5096 S REP! 

L7 0 S L6 AND L3 

L8 8791 S REP 

L9 1 S L8 AND L3 

L10 6979 S RECOMBINASE 

Ell 0SL3ANDL10 

LI 2 694865 SRECOMBIN? 

L13 4 S L3 AND LI 2 

LI 4 4 DUP REM LI 3 (0 DUPLICATES REMOVED) 

=> s p47 phox 

L15 910 P47 PHOX 

=> s gene therapy 

LI 6 65236 GENE THERAPY 

=>s 115 and 116 

L17 19L15ANDL16 

=> s 117 and review 

L18 I LI 7 AND REVIEW 

=> d ti so 

LI 8 ANSWER 1 OF 1 CAPLUS COPYRIGHT 2002 ACS 
1 1 Molecular pathology and gene therapy of chronic 

granulomatous disease 
SO Saishin Igaku (1995), 50(Suppl. 601), 1785-94 

CODEN: SAIGAK; ISSN: 0370-8241 



=>dup rem 117 

PROCESSING COMPLETED FOR LI 7 

LI 9 16 DUP REM LI 7 (3 DUPLICATES REMOVED) 



=>dtiso 1-16 

L19 ANSWER I OF 16 MEDLINE 

^ Statistical evaluation of chronic granulomatous disease in Japan and 
studies for gene therapy for CGD patients. 

pathToc° Y B o ^'^S 47 m E J ° URNAL ° F CUNICAL 

658-64. 

Journal code: 298478 1R. ISSN: 0047-1860. 

L19 ANSWER 2 OF 16 MEDLINE 

TI Gene therapy for inherited diseases using 

hematopoietic stem cells-gene therapy for patients 

with chronic granulomatous disease 
SO HUMAN CELL, (1999 Sep) 12 (3) 103-8. Ref: 18 

Journal code: 8912329. ISSN: 0914-7470. 

ABStTaSnc 0 '' 6 B,0SIS COP ™GHT2002 B,OLOGICA L 
TI Drug-selected complete restoration of superoxide generation in 
chrome " VlrUS - |ra " sf0 ™ d B <<™ p47phoUficien, 

vecfor nUl0matOUS d ' SeaSe Pa "' entS by US " ,g 3 bicistromc r&mvi ™ 
p47p n r, C o°x '"e 8 ne hUma " '™" i ~ dmg resista "« gene (MDR1 ) and the 

SO |SSn£| 0 7!7 S ' (OC '" ' 998) V °'- ,03 ' NO ' 4 ' PP ' 4I9 " 423 - 

ABStTacTs"nC 0FI6 BIOS,S COP ™™T 2002 BIOLOGICAL 
TI The molecular basis of chronic granulomatous disease 
417-434. ln8er ''" Immun °P athol °Sy. d998) Vol. 19, No. 4, pp. 

ISSN: 0172-6641 . 

LI 9 ANSWER 5 OF 16 MEDLINE DUPI ICATF 1 

^Prolonged production of NADPH oxidase-corrected granulocytes 

cr, g n n ^ erapy ° f chronic graniilomatous disease. 

SO PROCEEDINGS OF THE NATIONAL ACADEMY OF 

SCIENCES OF THE UNITED STATES OF ALAUtMY OF 

AMERICA, ( 1 997 Oct 28) 94 (22) 1 2 1 33-8 

Journal code: 7505876. ISSN: 0027-8424. 

ABStTaC^NC° F ' 6 B,OSIS C( ™™ BIOLOGICAL 
TI Enhanced host defense after gene transfer in the murine n47- 
sn n? J fn'ZS, m0del 0, ' Chronic 8™"lo™tous disease 

ABStT™nC OFI6 BIOS,S C0PVRIGHT 2002 BIOLOGICAL 

T ' nlnTTf h ° St def f? e after gene ,ransfer ''" the ™rine P 47- 

SO Rl J fn'X^ °' Chr ° nic Snuiulomatous disease. 

SO Blood, (1996) Vol. 88, No. 10SUPPL. I PART 1-2 pp 487A 

Soc^of 8 Thirty - el ' 8hth AnnUa ' Meet " lg 0fthe America J 
ltsN a to g 6 y -4 0 97r d0 ' F,0nda ' D - mb -^'0. '996 

LI 9 ANSWER 8 OF 16 CAPLUS COPYRIGHT 2002 ACS 
TI Molecular pathology and gene therapy of chronic 

granulomatous disease 

so co^ 

ABStTac™c° F ' 6 B,0S,S 2002 BIOLOGICAL 



gene transfer. 
SO Blood, (1995) Vol. 86, No. 2, pp. 761-765 
ISSN: 0006-4971 . 

ABStZS B,0S,S COP ™CHT2002 B,OLOGICAL 

a T denov"rai atl0n ° rreCOnibinant ade ™-associated virus (rAAV) from an 

vector and functional reconstitution of the NADPH-oxidase 
SO Gene Therapy, (1995) Vol. 2, No. 7, pp 481-485 
ISSN: 0969-7128. 

AB 9 StTaC^NC OF ' 6 B,OSIS COP ™GHT2002 B,OLOG,CAL 

TI Mouse model of chronic granulomatous disease (CGD)' The d47- 
phox knock-out. 1 ' 

pM87A ma ' ° f ' nVeSligative Me dicine, (1995) Vol. 43, No. SUPPL. 2, 

USA May 8 ""^ C " niCa ' ReSearCh MeetingSa " ^o, California, 
5-8, 1995 

ABStTa S C W T E S "nC 0FI6 B,OS,S C0 ™HT 2002 BIOLOGICAL 

Tl D 47 r n P „n H 'r ,00d P ™ genitors as 3 tar 8 e ' ^ genetic correction of 
p47-pho-deficient chronic granulomatous disease. 

sLs of 85 ° f ^ NaIi ° nal Academy ° f Sciences ° f United 

ABStTaSc. 0 ' 16 B ' OS,S COPYR -«HT2002 B ,OLOG.CAL 
nega^vf 1 "' 0 " ° f SUper0Xlde generati °" «"osoiml cytochrome- 

cell C line n s' C granU ' 0mat0US disease ( A22 '° CGD)-derived B lymphocyte 

by transfection with p22-phox cDNA 
2M7-205™ 1 ° f ExperimemaI Medicine - ( 1 9M> Vol. 1 78, No. 6, pp. 

ISSN: 0022-1007. 

L19 ANSWER, 4 OF 16 MEDLINE DUPLICATE 2 

TI Chrome granulomatous disease: towards gene therapy ULAIt2 
SO IMMUNODEFICIENCY, (1993)4 (1-4) 327-33 
Journal code: 94 1 8574. ISSN: 1 067-795X. : 

ABStTaC W T E s" N C OF ' 6 B,0S,S COP ™^2002 B,OLOC,CAL 
T, Retrovirus mediated functional correction of superoxide production 

transformed B cells from patients with P47-PHOX 
deficient chronic granulomatous disease 
SO r Journal of Allergy and Clinical Immunology, (1993) Vol. 91, No. 1 
pp. 322. 

AcaImyo 8 f' nf0 ' : F ° rty " n '' nth An " Ual Mee "' ng ° f,he America " 

^fo^^^ 0 '^ " lin0iS ' USA MarCh ,2 "' 7 ' ^ 
LI9 ANSWER 160F 16 MEDLINE DUPLICATE 3 

SO dl BTooS92Se: i'K^-T ^ ~* ^ 

Journal code: 7603509. ISSN: 0006-4971. 

=> d ibib ab I -3,5 

L19 ANSWER 1 OF 16 MEDLINE 
ACCESSION NUMBER: 1999370633 MEDLINE 
DOCUMENT NUMBER: 99370633 PubM 0^0442045 

Lb. statistical evaluation of chronic granulomatous disease 



Japan and basic studies for gene theranv 
for CGD patients. 
AUTHOR: Nunoi H; lshibashi F 

ssssr * D — k — 

Medicine. 

Sl path^'S. S R '- MPANESE journal <* 

Jul) 47 (7) 658-64. 

puBxou N T7; a ' c i: Pa 2 n 98478IR - ,sSN:0047 - ,86 °- 
SKffi TOE: ijr a,; (journ - a*™*> 

ENTR^MONTH: 

ENTRY DATE: Entered STN: 1 999092 1 
Last Updated on STN: 19990921 
Entered Medline: 19990903 
deficie,K7 iC SranUl0malous disea * (CGD) is an inherited immune 

encoding' mi " a,i ° nS "» ° Uhe f °"° Win S four ^ genes 

const""" 8 ° f SUPe '' 0Xide 8enen,ting NA DPH oxidase. „ 

Phot n a 1 n e dtu a ; ,0l ' S Cy '° Chr0me b558 C ° mp0Sed ° f ^°* and P 22- 

nlo n°hn C C °7r nts ' P47 " ph0X ' P67 -P |10X . ™ P2I and 
^PjO-phox, wh,ch translocate ,o .he membrane upon activation. In our 

^ study, more than 220 CGD patients has been enrolled. The incidence 

^patients was estimated as I out of 250,000 births. The expected life 

anaS ^ Patie " tS " 25 *° 30 years old ^ «* Kaplan Meier 
wi Comparing with the ratio of CGD subtype i„ US and Europe> 

p47-pl.ox deficiency is lower (less than 10% vs 23%) and 
■ha. of gp 9 |-phox deficiency is higher (more than 75% vs 60%) 
bon Prophy,ac„c administration of ST antibiotics and IFN^amma °L 

therT""^"^ 

strategy. However, it is necessary to develop the gene 
her apy tec hnology for CGD patients as more pro ing treatment 

JVm" nm study we construc,ed ,wo retrovi - ^fXcl 

biZit^ C ° ntainS ° nly therapeUtie ^ Hi™ gene, a 
resiC nlS pHa - MDR - |R ES- gP 9,/PA3,7 which carries a mu„i drug 
(MDR, ) and the gP 9, .phox gene connected with an interna, 

c patients with gp9,-phox deficiency by MFGS-gp9,/293 SPA . Our 
S y S .e U n d l e n S d SU88eS, *" C ° mbina,i ° n ^ Packaging 

L19 ANSWER 2 OF 16 MEDLINE 
ACCESSION NUMBER: 2000159339 MFni imp 
OOCUM ENT . 20,59^^^0,6 

. Gene ther apy Tor inherited diseases 
using heamatopoietic stem cells-gene 
therapy for patients with chronic granulomatous 



AUTHOR: Nunoi H; lshibashi F 

ssxssr * D " ° rpediairi - 

School, Japan. 

SOURCE: HUMAN CELL, (1999 Sep) 12 (3) 103-8. Ref: 18 

PUB.COUNTRV^Ii 912329 -' 55 ^ 09 ' 4 - 7470 - 
DOCUMENT TYPli Jouma| . Artjc|e; (J0URNAL AR 

General Review; (REVIEW) 

(REVIEW, TUTORIAL) 
LANGUAGE: Japanese 
FILE SEGMENT: Priority journals 
ENTRY MONTH: 200004 
ENTRY DATE: Entered STN: 20000505 

Last Updated on STN: 20000505 

Entered Medline: 20000426 

AB Jhl Tf my ° f gCn£ ,herapy f0r inhented dise ^s 

with a sing e gene mutation in Figure 1 had been verified by the 
successful treatment with bone marrow transplantation. As the g e„e 
therapy method and theory has been progressing rapidly Vis E 
expected that gene therapy will overcome .he 

fas " ° f b ° ne mm ° W trans P |a "<*i°n. Of these inherited 

chronic granulomatous disease (CGD) is the one of the most exnected 
disease for gene therapy. CGD is an inherited immune P 
^deficiency caused by mutations in any of the following f our phox 

oxidase°t 8 S " bl ' nitS ° f ^ SUPer0XKle generali "8 Phagocyte NADPH 

and""" P ho°x , ; men,branOUS Cyl ° Chr ° m b558 of gp91 phox 

and four cytosolic components, p47 phox, p67 phox rac 

"cid^rf Cg'dTT- "T" CGD Pa,ieWS haS been Tne 
^ mcdence of CGD patients was est.mated as 1 out of 250,000 births. 

^ expected life span of the CGD patients is 25 to 30 years o,d by the 
^ Meier analysis. Comparing with the ratio of CGD subtype in US and 
J* with p47phox deficiency is lower (less than ,0 % /o vs. 23%) and 
ProphyTac'tic defiC ' enCy " highCr (m ° re ,han 75% 60%). 

herapy technology for CGD patients as more promising treatment 
^the current study we constructed two retrovirus vectors' MFGS- 

bJZLt™ C0 "' ainS ° nly ' he therapeU "' C SP 9 ' P hox gene, a 
^retrovirus pHa-MDR-,R E S- gp9 , / p A 3 1 7 which carries a mu „i drug 

rjb gene (MDRI) and the gp9,phox gene connected with an interna, 

9j entry site (IRES). We demonstrate high efficiency transduction of gp 

funcfiona? ^ ^ ™ <*» "" e ^ high '-Is of 

gp9 Correc.ion of the oxidase by MFGS- gP 9 1 and by pHa-M DR-IRES- 
pho respec,ively. We also demonstrate sufficient transduction of gp9, 
decency hemat ° POie,ie S,em «» <><>m .he patients with gp9, phox 
coS'" 293 SPA - °" r ™ «■« 'ha, the 

feasible for clinical application. PY 
L.9 ANSWER 3 OF 16 BIOS.S COPYRIGHT 2002 BIOLOGICAL 
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DOCUMENT NUMBER: PRE V 1 99900048557 
Fl I LE: Drug-selected complete restoration of superoxide 

generation ' 

in Epstein-Barr virus-transformed B cells from 
^ p47phox-deficient chronic granulomatous disease patients 

using a bicistronic retrovirus vector encoding a human 

AUTHOR^V Ult " d i U8 r w tonCe 8enC (MDRI) 3nd the P 47 P hox «enc. 
AU I HOR(SX Iwata, Mayumi; Nunoi, Hiroyuki; Matsuda, Ichiro" 
Kanegasaki, Shiro; Tsuruo, Takashi; Sugimoto, Yoshikazu' 

Ca^r ° } C ^ C — therapy Cent. Jp „. Found. 

sniiPrp '- 37 " 1 K ami-ikebukuro,Toshima-ku, Tokyo 170 Japan 
419-423 P GeneticS ' (0ct " 1998 ) VoL 10 3< No. 4, pp. 

ISSN: 0340-6717. 
DOCUMENT TYPE: Article 
LANGUAGE: English 

diL^tmzed SranUl ° mat0US disease (CGD ) is a S^P of disorders 
caseT fai,Ure ° fp,lag0Cytes 10 P roduce superoxide. One-third of the 

encoding 0 ^ ^ reSultS fr ° m defectS in the S ene 

p47phox, a cytoplasmic component of NADPH oxidase for 
superoxide 

generation In this study, we constructed the bicistronic retrovirus 
vector H a -MDR-IRES-p47, which carries cDNAs for a human 

reZira; Ug " reS,StanCe ^ ^ '^tropic 

^ producer cells were generated, and the supernatant of the producer 

^ was used to transduce Epstein-Barr virus-transformed B (EBV-B) 

^^established from B cells of p47phox-deficient CCD patients, as an in 

model of gene therapy for p47phox-deficient CGD The 
^transduced cells expressed both P-glycoprotein and p47phox protein, 

feLZ^Th 0 "^', 15 ,nCreaSed aftCr W^ate vincristine 
selected of superoxide production in the vincristine- 

resulf 5 WerC ' nCreaSed t0 a level simi,ar t0 normal EBV-B cells. This 

defect 88 ''' 5 !t ' S P ° SSlb,e t0 3ChieVe 10 ° % co,Tection of th e CGD 
^ m P 47phox-deficient EBV-B cells by using the bicistronic vector. 

strategy could be employed not only in vitro, but also in vivo in the 
gene therapy of a number of inherited diseases. 
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Holland S M; Leitman S F; Carter C S; Butz R E; Read E I 
^ Fleisher T A; Schneiderman R D; Van Epps D E; Spratt s" 
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AB Little is known about the potential for engraftment of autologous 

hematopoietic stem cells in human adults not subjected to 
myeloablative J 
conditioning regimens. Five adult patients with the p47( 
phox) deficiency form of chronic granulomatous disease received 
cej / s ntraVen ° US mfuS,0nS 0f *«ologous CD34(+) peripheral blood stem 

retrov?ra? } ^ ^ ^ transduCed ex vivo with a recombinant 
encoding normal p47(phox). Although marrow 
conditioning was not given, functionally corrected granulocytes were 
detectable m peripheral blood of all five patients. Peak correction 

^ ^ occurred 3-6 weeks after infusion and ranged from 0.004 to 0.05% of 

^peripheral blood granulocytes. Corrected cells were detectable for as 

as 6 months after infusion in some individuals. Thus, prolonged 
tranTd S uced ment ° f aUt ° l08 ° US PBSCs and continued expression of the 
^gene can occur in adults without conditioning. This trial also piloted 

cJed ° f anima ' Pr ° tein ' free medium and a blood-bank-compatible 

system of gas-permeable plastic containers for culture and 
transduction of 

the PBSCs. These features enhance the safety of PBSCs directed 
gene therapy. 
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L6 ANSWER 1 OF 42 MEDLINE 

^Studies of the mechanism of transact! vation of the adeno-associated 
pi 9 promoter by Rep protein. 



SO JOURNAL OF VIROLOGY, (2002 Aug) 76 (16) 8225-35 
Journal code: 01 13724. ISSN: 0022-538X. 

L6 ANSWER 2 OF 42 MEDLINE DUPLICATE 1 

meJauT 5 SimP ' eX ^ l/ade » 0 - as s<*ia,ed virus hybrid vectors 

SO JOURNAL OF VIROLOGY, (2002 Jul) 76 (14) 7163-73 
Journal code: 01 13724. ISSN: 0022-538X. 

ASS^^m™* 2 B,0SIS C0PYRIG HT 2002 BIOLOGICAL 
TI Hyper-phosphorylation of the adeno-associated virus Rep78 

Protein inhibits terminal repeat binding and helicase activity 
SO Bioch.micaetBiophysica Acta, (19 July, 2002) Vol. 1576^0.3, 

L6 ANSWER 4 OF 42 CAPLUS COPYRIGHT 2002 ACS 
1 1 Site-specific transgene integration mediated by a hybrid 

adenovirus/adeno-associated virus vector using the Cre/loxP- 
expression- 5 cluxr 

switching system 
SO PCT Int. Appl., 38 pp. 
CODEN: PIXXD2 

L6 ANSWER 5 OF 42 CAPLUS COPYRIGHT 2002 ACS 

Recombinant adenovirus expressing adeno-associated virus cap and 

assodateT SUPP ° rtS Pr0dUCti ° n ° f high ' titer recombi ™"t ^eno- 
virus 

SO Gene Therapy (200 1 ), 8(9), 704-7 1 2 
CODEN: GETHEC; ISSN: 0969-7128 

L6 ANSWER 6 OF 42 MEDLINE 

T ' m S ^?!u fiC int " gration of an ^no-associated virus vectorplasmid 

mediated by regulated expression of rep based on Cre-loxP 
recombination. 

SO JOURNAL OF VIROLOGY, (2000 Nov) 74 (22) 10631-8 
Journal code: 01 13724. ISSN: 0022-538X. 

L6 ANSWER 7 OF 42 MEDLINE DUPLICATE 2 

a^ a C ,e;r s Pr0te,n COnteimn8 ^ N temii ™ S ° f the ad - 

^Zuo^^"™ 5 itS ,arget si,e in an in vivo assay. 
SO JOURNAL OF VIROLOGY, (2000 Mar) 74 (5) 2372-82 

Journal code: 01 13724. ISSN: 0022-538X. 
L6 ANSWER 8 OF 42 CAPLUS COPYRIGHT 2002 ACS 
P^o t e^,7D d N e r dem f ° rmS ° f ^~ciated v,™ R ep 

rs coding for lhem and - » 

SO PCT Int. Appl., 65 pp. 
CODEN: PIXXD2 

L6 ANSWER 9 OF 42 MEDLINE 

TI Adeno-associated virus type 2 protein interactions: formation of 

pre-encapsidation complexes 
SO JOURNAL OF VIROLOGY, (1 999 Nov) 73 (1 1 ) 8989-98 

Journal code: 01 13724. ISSN: 0022-538X. 

L6 ANSWER 10 OF 42 MEDLINE 

TI u Enhancement of UV-induced cytotoxicity by the adeno-associated 

replication proteins. 
SO BIOCH.MICA ET B.OPHYS.CA ACTA, (1999 Mar 19) .444 (3) 

Journal code: 0217513. ISSN: 0006-3002. 
L6 ANSWER 11 OF 42 CAPLUS COPYRIGHT 2002 ACS 



packaging d " i0na ' reP '' Ca "° n ^ e * PreSSi ° n SyStem and its use for 

of adeno-associated virus vectors 
SO PCT Int. Appl., 92 pp 

CODEN: PIXXD2 

L6 ANSWER 12 OF 42 CAPLUS COPYRIGHT 2002 ACS 

genes ara "° n ° f aden °- associaled virus-derived vector for introducing 

^inlo animal cells using cre/loxP mechanism and its use in gene 

SO Jpn. Kokai Tokkyo Koho, 8 pp 
CODEN: JKXXAF 

L6 ANSWER 1 3 OF 42 CAPLUS COPYRIGHT 2002 ACS 
W A conditional replication and expression system 
SO Eur. Pat. Appl., 33 pp 
CODEN: EPXXDW 

L6 ANSWER 140F 42 MEDLINE DUPLICATE 3 

, f deno ; ass «iated virus Rep78 protein interacts with protein 
" S h0m0l ° 8 PRKX inHibilS CR EB-dependen, 

activation. 

SO JOURNAL OF VIROLOGY, (1 998 Oct) 72 (10) 7916-25 
Journal code: 0 1 1 3724. ISSN: 0022-538X. 

L6 ANSWER 15 OF 42 MEDLINE DUPLICATE 4 

lenomeT aUt ° n0m ° US reP ' iCa,i ° n of ""—associated virus type 2 

<:o C0 , n AT,PKf^ e ^ binding Site nlutations in *e viral P 5 promoter 
SO JOURNAL OF VIROLOGY, (1 998 Jun) 72 (6) 48 U -8 

Journal code: 01 1 3724. ISSN: 0022-538X. 
L6 ANSWER 16 OF 42 MEDLINE DUPI ICATF < 

USS 1 * production and purification of — 

virus vectors. 

SO HUMAN GENE THERAPY, (1998 Dec 10) 9(18)2745-60 
Journal code: 9008950. ISSN: 1043-0342. 

L6 ANSWER 17 OF 42 CAPLUS COPYRIGHT 2002 ACS 

1 1 Regulated gene expression in stably transfected mammalian cells 

SO PCT Int. Appl., 35 pp. 
CODEN: PIXXD2 

L6 ANSWER 18 OF 42 MEDLINE 

u T mque d Ioc 0 uT SOCiated ^ Pr ° temS ^ ° NA ^ Uences t0 * 

in the human genome. 
SO JOURNAL OF VIROLOGY, (1997 Oct) 71 (10)7951-9 

Journal code: 01 13724. ISSN: 0022-538X. 

L6 ANSWER 19 OF 42 CAPLUS COPYRIGHT 2002 ACS 
assodmed ygr ° UPChr0mOSOmal Pr0tein ' binds 10 ,he Ga- 
sped™ rePllCa "° n Pr °' ein (ReP) a " d Pr0m0,eS Re P-^diated site- 

sn C 'pM a n of ° NA ' ATPaSC aC,ivitv and tnuiscriptional repression 
SO EMBO Journal (1997), 16(1 9), 5943-5954 e P ressl °" 

CODEN: EMJODG; ISSN: 0261 -41 89 

L6 ANSWER 20 OF 42 MEDLINE DUPI ICATP r 

n Adeno-associated virus Rcp78 protein and terminal repeal 

Journal code: 01 13724. ISSN: 0022-538X. 
L6 ANSWER 21 OF 42 MEDLINE 

T ' Jvels ofadeno - ass ~ia.ed virus type 2 increases RNA 
promoter cytomegalovirus major immediate early 



SO VIROLOGY, ( 1 997 Sep 1 5) 236 (I) 1 67-76 
Journal code: 01 10674. ISSN: 0042-6822. 

L6 ANSWER 22 OF 42 MEDLINE 

11 ,unL a f n °" aSS0Cia u ted VimS Re P 78 ™J° r '-egul a tory/transrormation 

b,nds ce,!u,ar spi in vitr ° and ev,t,e " ce ^ 

SO CANCER RESEARCH, (1996 Nov 15) 56 (22) 5299-304 
Journal code: 2984705R. ISSN: 0008-5472. 

L6 ANSWER 23 OE 42 MEDLINE 

Tl Identification of mutant adeno-associated virus Rep proteins which 

dominant-negative for DNA helicase activity 
SO BIOCHEMICAL AND BIOPHYSICAL RESEARCH 
COMMUNICATIONS, (1996 Mar 1 8) 220 (2 ^ tARCH 

Journal code: 0372516. ISSN: 0006-291X. 

L6 ANSWER 24 OF 42 MEDLINE 

TI Role of the terminal repeat GAGC trimer, the maj or Rep78 binding 
*n Slt ^^ eno - assoc]atedv i^s DNA replication. 8 
SO hEBS LETTERS, (1996 Nov 1 1) 397 (1)97-100 
Journal code: 0155157. ISSN: 0014-5793. 

T? si N M WE ,n 250F42 CAPLUS COPYRIGHT 2002 ACS 
rSltion CaPab ' e ° feXPreSSing the ^-associated virus 

SO PCTInt. Appl.,36pp 
CODEN: PIXXD2 

L6 ANSWER 26 OF 42 MEDLINE DUPLICATF 7 

n High-level expression of adeno-associated virus (AAV) R e p78 or 
Rep68 pro.em ,s sufficient for infecious-particle format on by a 
rep-negative AAV mutant unwiionoya 
SO JOURNAL OF VIROLOGY, (1995 Nov) 69 (1 1) 6880-5 
Journal code: 0 1 1 3724. ISSN: 0022-538X. 

L6 ANSWER 27 OF42 MEDLINE 

Jr'onwfr" 4 ' 6 regulation of the adeno-associated virus (AAV) P5 
jives both the P5 rep binding site and the consensus ATP-binding 

of the AAV Rep68 protein 
SO JOURNAL OF VIROLOGY, (1995 Nov) 69 (1 !) 6787-96 

Journal code: 0 1 1 3724. ISSN: 0022-538X. 

L6 ANSWER 28 OF 42 MEDLINE DUPLICATES 
TI Mutational analysis of adeno-associated vims Rep protein-mediated 

so 1 "",;::', -« Pmmo z med,ated 

SO JOURNAL OF VIROLOGY, ( 1 995 Sep) 69 (9) 5485-96 
Journal code: 01 13724. ISSN: 0022-538X. 

L6 ANSWER 29 OF 42 CAPLUS COPYRIGHT 2002 ACS 

TI Sequence elements of the adeno-associated virus rep gene required 

suppression of herpes-simplex-virus-induced DNA amplification 
SO V,rology(1995),206(l),254-62 "Plication 

CODEN: VIRLAX; ISSN: 0042-6822 

L6 ANSWER 30 OF 42 MEDLINE DUPLICATE 9 

TI Cell hnes inducibly expressing the adeno-associa.ed virus (AAV) 

n lu [ants! remen,S ^ Pr ° dUC ' iVe rep "' Cat, °" ° f "reP-"ega.ive AAV 

SO JOURNAL OF VIROLOGY, (1 994 Nov) 68 (I 1)7169-77 
Journal code: 01 13724. ISSN: 0022-538X. 

L6 ANSWER 31 OF 42 MEDLINE 

Rep Xins ° f aden °- aSS0Cia,ed vi ™ (AAV) wild-type and mutant 
^ for their abilities to negatively regulate AAV p5 and p 1 9 mRNA 
SO JOURNAL OF VIROLOGY, (1 994 May) 68 (5) 2947-57. 



Journal code: 01 13724. ISSN: 0022-538X. 
L6 ANSWER 32 OF 42 MEDLINE 

Tl^ Adeno-associated virus inhibits human papillomavirus type 16: a 

interaction implicated in cervical cancer 
SO CANCER RESEARCH, (1994 Apr 15) 54 (8) 2278-81 
Journal code: 2984705R. ISSN: 0008-5472. 

L6 ANSWER 33 OF 42 MEDLINE 

1 1 Cloning, expression, and partial purification of Rep78 an 

adeno-associated virus replication protein 
SO VIROLOGY, (1994 May 1)200(2)566-73 

Journal code: 01 10674. ISSN: 0042-6822. 

L6 ANSWER 34 OF 42 MEDLINE 

TI Identification of a DNA-binding domain in the amino terminus of 

adeno-associated virus Rep proteins 
SO JOURNAL OF VIROLOGY, (1993 Feb) 67 (2) 997-1005 

Journal code: 0 1 1 3724. ISSN: 0022-538X. 

L6 ANSWER 35 OF 42 MEDLINE DUPLICATE 10 

wVITr 0 ' 1 "' 0 " ° f aden °- aSS ° Ciated Virus DNA Gilpin termin by 
^wild-type Rep pro.cn ,s mhibited by a dominant-negative mutant of 

SO JOURNAL OF VIROLOGY, (1 992 Feb) 66 (2) 1 236-40 
Journal code: 01 13724. ISSN: 0022-538X. 

L6 ANSWER 36 OF 42 MEDLINE DUPI ICATF 1 1 

J Inhibition of cellular transformation by the adeno-associaL virus 

gene. 

SO VIROLOGY, (1 991 Apr) 181 (2)738-41 
Journal code: 01 10674. ISSN; 0042-6822. 

L6 ANSWER 37 OF 42 MEDLINE 

TI Adeno-associated virus Rep protein inhibits human 

immunodeficiency virus 

type 1 production in human cells 
SO JOURNAL OF VIROLOGY, (1991 Jan) 65 (1) 396-404 

Journal code: 01 13724. ISSN: 0022-538X. 

L6 ANSWER 38 OF 42 MEDLINE 

manfmtl"a°n aSS0C!ated ^ Pr ° tei ' nS Pr ° dUCed in insect and 
^expression systems: wild-type and dominant-negative mutant proteins 

to the viral replication origin 
SO VIROLOGY, (1991 Sep) 184(1) 14-22 
Journal code: 01 10674. ISSN: 0042-6822. 

L6 ANSWER 39 OF 42 CAPLUS COPYRIGHT 2002 ACS 
TI 1 he adeno-associated virus rep gene suppresses herpes simplex 

virus-induced DNA amplification P 
SO Journal of Virology (1990), 64(6), 3012-18 

CODEN: JOVIAM; ISSN: 0022-538X 

L6 ANSWER 40 OF 42 MEDLINE DUPLICATF 1 1 

Tl The adeno-associated virus Rep78 gene inhibits cellular 

' ra ;^ n illduced by bovine papillomavirus. 
SO VIROLOGY, (1989 Sep) 172 (1) 253-61 

Journal code: 01 10674. ISSN: 0042-6822. 

L6 ANSWER 41 OF 42 MEDLINE DUPLICATE 1 3 

TI ) Charactenzation of adeno-assocated v.rus rep proteins in hZ ' 3 

So'tmomrv ^ eXprCSSed in ^herichia coli. 

$U VIROLOGY, (1987 Nov) 161 (1) 18-28 
Journal code: 01 10674. ISSN: 0042-6822. 

L6 ANSWER 42 OF 42 MEDLINE DUPI ICATF ia 

TI Jdenhfication of the trans-acting Rep proteins of 



by antibodies to a synthetic oligopeptide. 



SO JOURNAL OF VIROLOGY, (1 986 Dec) 60 (3) 823-32 
Journal code: 01 13724. ISSN: 0022-538X. 
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r * "T aSS0Cia ' ed Vi ™ S Rep78 P rotein a "d terminal 
repeats enhance mlegration of DNA sequences into the 

cellular genome. 

rnlo™ I T , Ba ' ague C; Kalla M ; zha "S W W 

£X URCE: MOleCt " ar Bi0 '° 8y De " a «-»' ■ Baxter 

Corporation, Round Lake, Illinois 60073 USA 
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l d a 0 n c c u u m a e g n e t TYPE Engl ;r a,; Artide; (journal ar ™> 

™£l EGMENT: Priority Journals 
ENTRY MONTH: 1 99704 
ENTRY DATE: Entered STN: ,9970424' 
Last Updated on STN: 1 9970424 
Entered Medline: 1997041 1 
AB Two adeno-associated virus (AAV) elements are necessary for the 

mtegratjon of the AAV genome: Rep78/68 proteins and nverted 
^ .e mi ,na, repeats ( ,TRs). To study the contribution oVTht Rep plins 
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PRIMARY -EXAMINER: Housel ; James C. 
ASSISTANT-EXAMINER: Minnifield; N. M. 
ABSTRACT : 

A method is described of immunizing a host by 
administering a biologically Y 

a r negati:e r ir Ptide " " hiCh *" reSP ° nSe " 

charged lipid, and a divalent cation. 

26 Claims, 25 Drawing figures 
Exemplary Claim Number: l 
Number of Drawing Sheets: 25 
GOVT- INTEREST: 

S up P ^eS n i S n°part e br jeCt ^ diSCl ° Sed ^ ~« 
monies or grants from the United States Government. 

BRIEF SUMMARY: 

(1) FIELD OF THE INVENTION 

(2) The present invention relates to protein- or 
peptide-cochleate vaccines protein or 
and methods of immunizing using protein- or 
peptide-cochleate structures 

~ToL?tZZ n ^ «.Uy as ,eU as by 

re n s P o W ^e1. 9e ^ c e t ™° OSal " "* U " immune 
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(3) BACKGROUND OF THE INVENTION 

previous^" 1 p^eiS- hleateS (FK - 11 "»« been described 
St^?ed d b; C the leateS h3Ve teen d "« ibed heretofore and 
convened™""' 33 ^-mediate structures which can be 
ad r ditlVof calcium* ">»"°"P™> (FIO. 2) b y the 

pS lac S 9 ^%ir u - s - pat - 

^eSnSr ?L" hiCh incorporated herein 

be r simuL? f p a rL r ps ein " "* Wtid«-co=hle. t . is thought to 
moL h t ?e" trU in d°^ d ° r a bUl9eS ""^ the » Peptide 

co r nt e :inL raC L U ndai leCtr0n mlCR ^"* ° f °~H«t.. 

Upia^Ua^r madS ty DC meth ° d «« rolled up 

structures with a -bumpy surface (FIG 3) Plain 
phospholipid cochleates are 

"sStiS 2 om ° £ P-P-«-n. These proteoliposo.es 

ef?e e ti;e°Lr Ptide " CO u hleat6S have been to be 

eirective immunogens when 

administered to animals by intraperitoneal and 
intramuscular routes of 91 and 

i™un 1: ation 4 < G . (G ood r - S nit k of £ , e t a!., Immunol . , 

a^»r ni pu r rther al „Ae„ J - ^ ^ ^ ' - »» 

«^SS^ e ^ t Sf. Smd ' i " lnflU — are 

S MA G oSld a -p: a eritf t0 ° ellS in CUltUre «• J - «-nino and 

It x ai 6 ' No - pp - — » <«BS„ S. 

G Sd:, v voi. 8 ^V 29 ' ,1989) '- M - D - Miller - « « 1 - j - »*■ 

»3» (1992),. Nonetheless, it would be advantageous to 
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provide additional 

ssss^r; 0 for synthetic vacci — " «i» be 

^turfa^ VSCCineS in ^ fo ™ «»b!e at room 

J^IgS 1 in f ° r ° ral ^"ration. As a result of 
this area, che present invention was made. 
(5) SUMMARY OF THE INVENTION 

provide^clinS^nfa 18 ™ ^ ° f this *™>tio» to 
insSuMe' 1 "™ ni " 1 -*- -»»m the vaccine is composed of an 

a^iSscraSon^™ 16 " C " lon " t ™ t <™ »^h, follo„xng 
mucos^Ld" 1 ' i - e " Per ° ra1 ' ^ministration, can induce 
osculating, humoral and cell mediated immune responses. 

providing vaccine"" b ^ »Y 

comprising an immunologically eff^n™ 

protein- or yj-caiiy effective amount of a 

peptide-cochleate, wherein 0=^ ^ «_ • 

peptide-cochleate'comprLL tne Pr ° tein_ ° r 

tollowmg components: 

response Ln"^ ^ PePtide com P-ent to whlch an immune 
elicited, 

<9> b) a negatively charged lipid component, and 
'10) c) a divalent cation component. 

immunizing c^risi™"" 0 " Pr ° VldeS * -""a of 

th^^P^-Scr^d 110 " 3 effective amount of 

protein- or peptide-cochleate. 

idmList'e^d^fnT" emb ° diment ' the vaccine is 
numerous^ of immunizing with cochleates are 
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cochleates have a non-aqueous structure and therefore they: 
lipids; "' 0re StaMe beCause ° J 1«3 oxidation of 

^LMtZVl^S* ly0PhiU2ed ^ Prides the 

S'aStSe^s^or " ^ "^«-es, which would 

worldwide shipping and storage prior ^ administration; 

(16) (c) maintain their structure even aftfr 
lyophilrzation, whereas liposome 
structures are destroyed by lyophilization; 

hy a rophoMc eXMbit e££lclent incorporation of antigens with 
moieties into the lipid bilayer of the cochleate structure; 

in'iivo'i co C V h e iea h ter ential ^ ^™ °* -"gen 

slowly unwind or otherwise dissociate; 

carrier 'Llr * ^ » hi * serves as a 

^Tt^^rlLl^ " ™ ^ * »imal and 
no°„-?n a fla™ato?yf S ™- immunogenic and 

i^entiafmine'rat ^ —Nation ■* calcium, an 

cochlears S no^i^ng ^ ^ 

trrLls' 0 " 8 ' Md 33 3 rSSUlt tte c°chleates have 
thSie^inViSections If ^ » ^ 

iSSS^STS Sel iduals ° r ™™ - ^ 

a danger to even healthy people; 

(22) (i) are produced easily and safely; and 

of'predeLSned 6 " defined Emulations composed 

amounts and ratios of antigens, including proteins, 
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peptides, carbohydrates 
and nucleic acids. 

n^erous^ ^a^oute h°aT are aiso 

" tr o r r Md ^"tunity to prime the »co sl l immune 
SaT^reSrally eXPenSiVS and ™ UCh ^ administer 

usToTSS a°d d r bCUCane ° US) vaccines. Th e 

a^orteTreuSd alS °' uaf « tu "t.ly, in the fieid, needies 
'n^VlTV.VZTL 01 diSeaSS bet "«" -ccinated 
Sence V^Son ^ arSaS " here th « e is ^ high 
^rthe h r ma o n rar n ° defiClenCY ™ S <HIV » causes A IDS 

££i o° f CU e„trr?or a9inal ^ ^ anes «. the primary 

a large number and wide varietv of h,™ ^- 

agents. Intramuscular ariSty of human disease-causing 

^rto U signitic:nt iniStratiOT ° f °"en does not 

JhTorai^S^f CheSS inf -"°- in contrast, 

SoS^ra^ei^nf L Str ° n9 ^°tective responses on 
the circulation. 

BRIEF DESCRIPTION OF THE DRAWINGS 
cochSate. iS 3 SChematic -presentation of a plain Upid 

with'integStrd ° f P«*ei„-li pld vesicles 

membrane proteins. 

protein-'or 8 * f reeze ~ f ^cture electron micrograph of a 
Peptide-cochleate. The inset bar is 0.1 micrometers. 

the'prepLa^oror 3 ^emtive procedures for 



protein- or peptide-cochleates . 

folloSin g 5 o^i and 5(B) ^ SSrUm antib ° d ^ "tere in mic e 
administration of influenza protein-cochleates . 

foi^ G; 6 iS 9 9raph showin 9 serum antibody titers 
following a single oral dose titers 

of influenza protein-cochleates. 

FIG. 7 is a graph showing the results of oral 
administration of protein- or 

peptide-cochleares when challenged with live vi™ t ^ 
figure, " ND " means ■ virus. in the 

"not determined". 

titers'in Hot re *— ^ion of serum antibody 

following oral administration of Sendai -cochleates . 

oraradminL^raSfof 0 ^ 119 "'"^"^types following 

Sendai protein cochleates. 

folWng"^! 3 ShOWin9 *nti 3 en- sp ecific IgA 

administration of Sendai protein cochleates. 

antr 3 e„- S peci f L 9 io"" in9 ^ ^""ion of 
proTein^Lcnlat": 1 ^ h 

and™',' and" ' " <A ' ™ d ,B » • " <*> «* (B) . 15(A) 
i^iLtxon" :Sr n ° Cite '""""'ion Allowing 
SSonTtTSifas-a <A> ° f MCh "*ur. shows the 

re°S:°se to'"' <B ' ° f MOh sh °ws ^ Pro! if erative 

day s ra I n °=:UurI h " inaCCiVaCed M ™ viru. over several 

specuic"ytotSxic aPh depiCti "9 tlM induction of antigen 
RnSfcocSeSs 0 " 1 " 9 ° Ml •*^«»«« of 
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adr»"istration W of the antib ° dY reSpMSeS foll °»-9 oral 
iTntlTlr COntaini ^ S«Ktai giycoproteins, a peptide 
phos P hatidyletha»ola m i„e or both Sendai and PE-linted 

aft" G oral 9 " * Sh °" in<3 ^"'s P "<* proliferation 

administration of Sendai -cochleates . 

(1) DETAILED DESCRIPTION OF THE INVENTION 

hate demonstrated inV<Snt °" ha ™ *» ^und surprisingly and 

SL^rp; u °s r era p r de - rochieate st ™ s =« 

IStV^TtS 41 vaccines ' These 

d h e^Sate Ci p d rote V i„T„ m UhiS f ^ <*« 
pre^lpfSte^sL^tSe" 1 " 5 ° f ttair ^ ™"ilayered 
S ceUsjIn' thf tbe * are tten «>»n up by „,icrofold cells 

S Appropri« S e in<! ' " here th6Y "™ »™"» ^ « T and B cells. 

stimulation of these r^l i G -p 

blood borne foreign proteins can lead to 

relp'onse's^^ThSe ™ b °™ "•"*»> al > i™™ 

responses . 

idLniltra^Iorby inVent ° rS lMve d —trated that ora! 
UpS n frortne ateS the glycoproteins and viral 

sSnfaSi in£1Uen2a OT Se ™>ai viruses plus phosphatidyl 
a^Sdrre^SSs^ln^^ ^ ^culating 

Z£l" r cTl 9 l helPer CSU 'Proliferative, and killer 
SrSSnSrSSn 9 """^- ^ S ™ ^Pressively, 



challenge with live virus. 

(4) These results are unexpected for a number of reasons. 

wUnouTSe pr^cf " e 6 — ' " iS — -at 
t ori e npoL™s Cal 1 t Um ' C ° chle «- begin to unwind and 

"e^intact Ch " th * -chleates would not 

throuIh'tne'stS^ch^ 0 " 1 ^ ^ d °™ Che -ophagus, and 
If they did come apart, they would be digested as food. 

X'^E.^""™ ° f the ««1 «"t. for 

-co a sa S r ilune 3 s^te^ ^ of pri.ing th e 

Po^tivrre^u^ts^na^ 38 ^ ' Chl "™ d in thi = ««■ 
::o?ve y d b to en infe m ct e usin°g VirUSeS "* -Mch have 

^"'iT' ° £ t0 «™*™"r "Plicte in the gut, 

virus) . Enveloped viruses surh -i^i 

(and liposomes made influenza and Sendai 

e S n"r:n m ents St ° maCh — 11 -testinal degradation 

cSuJat^^un^ ^ dl " iCult to «**«™ significant 
o:S 0 r n :u e te USi S m e n0nliVin9 VaCei ™' only by the 

S bo" s tr a n „d C t„eT d USi " 9 mUUlple -Muscular 
Se'presLt" 11 ^ """'"-a- T ° tte inventors' Knowledge, 
iXn^vaocine* ^ ^ °™1 -Ministration of a 

Sects'tnf ^ C ° ntain Pa " s <* « -ganis m wh lc „ 
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X^lTiTd^r " circuit 

Ssjrunr medi " ed in ™ nit ^ The '«* that the 

mice U ^om n ?La r i SPOnSeS ^ '^""nt enough to protect 

iZiinli^LT traChSa 1Un3S intranasal 

these results all the .ore novel and significant. 

itructure S r„^ a n ? nc S e U rI c r d ^ ^ ^ 

s^te^waT u„Lo^ " iCh mUC ° Sal and "-bating immu ne 

T 0 ,TnTZti\ n T~ ingasts la ^ — = - 

fuel.tSour 3 WMCh SlmPly 9et di ^" d and ««d as 
respo^es" 9 ho dy mUCOSal « — la "- 

e n nSr andlnXct o° t0 factious onanisms which 

this route. The parameters which reonlah** *_ t_ 
introduction of regulate the outcome of 

^use/or ^—response, lack of 

us'ing^the^o^f ^utfS 3100 '- ^ d ""<^^ 

L e c k 9 o°ru„d m e m rs:an r ;Sg° nSeS t0 n ° n - 11 ™ ^ th. 

=ocMe e ate 9 «ructu y r:r haniSmS i™^' tte * bili ^ «> use 

^oulTnot be" 0 " 19 CirCulati "9 and mU cosal i mmun e responses 

predicted. 

ix^he/Ltioodf reln ' te ™ -spouse" m eans 

^cretion S^S^' » activities, or 

vacci„e Th a e nr^So n d " used in the 

me C tho r ds n such as" lOT «"<» =« be prepared by known 

those described in U S Pah M ~ „ 

22, 1985, U.S Pat N ° ■ 4 , 663 , 161 , f iled Apr . 

No. 4,871,488, filed Apr. 13, 1987, S. Gould-Fogerite et 
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al . , Analytical 

Biochemistry, Vol. 148, pages 15-25 (1985)- s 
Gould-Fogente et al . , Advances 

" rSrf^ ^ Bi — ^tics, edited by a., 
pSs" 569-586 S.^™' °" N » 

RSSed°?i ch ^tes iti0n ' V01 ' X ' reparation and 

IlJ; l"i^t"^f° f ° rU9S ^ ° ther MatSrial - a " d Vol. 
Sego^dir <^f e Bi0l °9ical "iUeu, all edited by Gregory 

SHE.' Copter""' ^on. Tokyo), chapter 4, pp 

Sannino'and T " ' PP ' 261 " 276 <»«),- and R . J. 

MoreSs'vofT^T*^ °"» T ™ f -, 

Ss.TdeSf °- ' ^ ini " al '»» <* ^ese ' 

immunogen which can be a peptide or protein a 
carbohydrate, or DNA, is protein, a 

prepared. 

particle'^c^rSsue 5 ° W f ™" ^ *°"ce 

TpTptl"^^ ^ meth ° dS ' '-feebly the i™ U nogen is 

^ycolroteSlr^n^ ^ « " « 

Bio°l C o 9 ?oai n a d ctiv r itf: f ferably * ^-protein. 

protein has membrane fusion or "Hr^r^ k- j- 

complex . ° n ° r ll 9 an d binding activity or a 

conformation which is recoqnized hv • 

is desirable to recognized by the immune system) , it 

maintain the .biological activity of a protein m ^ 
instances, an protein. in these 

extraction buffer containing a detergent whinh h 
destroy the biological detergent which does not 

activity of the membrane protein is used Suitable 
detergents include ionic Suitable 
detergents such as chelate salts, deoxycholate salts and 



10/21/2002, EAST version: 1.03.0002 



the like or nonionic 

tllX g S "^ p r o ? OSe COn " iniD9 POlyo^thyLn. or 
BHG r S e ?R?S/ 0ly0Xy " hYlene d «"gents such as TWEEN or 
IZr^/TrZITlLr n ° ni0niC det «3ents containing 
Xtergent^oA'hir 1 * 383 - A ^ticularly Preferred nonionic 
purpose is . beta . -D-octyl-glucopyranoside . 

issociation^itrthe^ ^ ^ * U °™ 

pro"ins e inS d thr ntUally ' — "^ution of the membrane 

temperature" 9 "^ «■*«"<». » extremes of p„, 

Sm'SSi rieonftSutL™^ ^ ™ — effect upon 
Proteins 109 '" 117 aC " Ve f °™ of desired memirane 

the'aforelid"" C ° mponent «"li 2e d in conjunction with 
me"mSnf Jro'Sin" ^ conv -»"«-l "uffer employed for 
purp r Ss C e s °ca 5 n be *"»<="«» buffer for the present 

(p r H P 7 r :?. Ut i n r n9 3 2M NaC1 ' °-0» sodium phosphate buffer 
not^rr^ircJLiL 6 !""" 96 " ~™ ^ "» buffer is 

rriTto e 5i? Lit"" 96 ° f fr ° m °' 1 t0 <-/v> Preferably 

preferably about 2%. The extraction off ■ 

enhanced by utilizing ext ract!on efficiency can be 

so^inl" 611 ^ ^ 3UCh " »y vortexing and 

ionsolubie Srifby Pr °" ine «» -moved from 

"u^ti^o^™ ^ *«• ««* « example by 

e C xSa m c a teI r S m ora„e he " SUltin9 -*«™t„t containing the 
protein may then be applied directly in the cochleate 
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formation procedure. 

practiced thl " hiCh te ^ the 

en^ySte^ ^ ^ h » ^ W vir.l 

SSriaTmemSrtne^ PrMein ' Pla " »» ■"»*»»• P~t.in. 

Sf^'lSS" 1 ^^™ Pr ° tein ' Viral P~fin 
by S pro«^ r P 3°w e n S CM ^ SeParaCed f ™ ° th - components 
^^To^iroln 0 i«o the present 

dLSiSleSr 9 C ° UrSe ° £ the «■ be 

^o^fin^™ ° £ "ir.1 P»t.in. which can be 

with the method of the invention include Sendai i„f, 
herpes simplex or " uae Kendal, influenza, 

^Zl&ylZ&£ " IH ' P" virus, 

S» i. t ^ 1 SS'i„" nd Uke ' ThS Resent invention can 

orliSsiUc"" 11 membrane Prateins d «ived from bacterial 
c£™y™lT h " nanisms causing malaria, 

gonorrhea, salmonella, liver flukes and the like. 

hydropho'bfc^hLa^t^r 113 ^ " ^ 
AdditioSlly S °thf 8 llpld Mla >'- ™ Preferred. 
KpmI; d°e r s P ribe e d n in Can * C ° V * 1 » tl * cross-linked to a 
DrS°"d T Sthe n r 0l09Y ' ^ Editi ° n ' ™- Entrapment of 

Ston^n iZf * ° r * 3 ° rr G "goriadis. ,c R c Press, Boca 
London, Tokyo), chapter 10, pages 167-184 (1933). 

iound in X thf Sn 0 „ ln U 9 table PePtid « and steins can be 

references : 

< 18 ) (1) G. Goodman-Snitkof f et- a i r^*- ■ 

KOir et al -> Defining Minimal 
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Requirements for 

nltT, i0n " PSPtide *""*•"»' v «<*». Vol. 8, 

Help in Immunization with Peptide-Phosohol i ™ h „ 

J. Immunol., Vol. p ^nospnolipid complexes, 

147, page 410 (1991) ; 

Pepiidei^ R ' J - Mannin ° 6t al - Li P°s°-es as Adjuvants for 

Co r :p P le^ s ? n in n L d ip U Some f Peptide-phospholipid 

oSer°M^i2s Editi ° n ' ^ " ^rapment of Drugs and 

Arbor" LLdo^ Gre *> rladiB ' < CRC ^ess, Boca Raton, Ann 
Tokyo), Ch. 10, pp. 167-184 (1993). 

hereof ^ pr^S^ 0r or mixtures 

protSn! o e f tOPeS ' thSn miXed With Phospholipid to form 

S P ad d e e d COChleateS - ^bohydrate or DNA immunogen can also 

ofihe Sp^^ 0 ™ C ° Chleate P~<*P".tes, a majority 

or" mix?u e ?e at of elY ^ ^ ° f "P" can be used 

lipids can be used. Phosphatidylserine or 
Phosphatidyl -glycerol have generally 
been used. Phosphatidyl-inositol a L * 

which converts to ln °sitol also forms a precipitate 

liposomes upon contact with EDTA a suborn- n - i 

of the lipid can substantial proportion 

«ut°nel 0 y m ^ k i Ch ° leSt -° 1 on total l ipid present and 

andloTvS" ««"«t.. which contain 10 mo l % cholesterol 

~?L^r d o- pep P t h °Sr tidylethan0larain - ^ or 
or proteins, can also be incorporated into cochleates. 

(23) While negatively charged lipid can be used, a 
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negatively charged 

phospholipid is preferred .nH ^ +-u 

phosphatidylglycerol are most 
preferred. 

-en lipid " a " «" «*>"Y ^ermine how 

co^iS^^T »* sr ring a mixture - ith 

SLSSS"^ liPidS Md by ° £ "» Procedures 
determining whether precipitates form. 

pJotein^r 6 SeVeral kn °" n Procedures for making the 
scnemalSf^prG * * Pr6Sent «■* these are 

obtaSdTu^fo'ftn: 3 °- CaUed 3C - d « d 

Sing^iaif 0 ^- ™ ■ Page 483 , 1975)] for 

in:Stion Pi f ^"es. I" an embodiment of the present 

llirie^^oeluS^' 13 ™^ d ' *> the 

SS£&JiS£ 01 llpId SUCh aS Phosphati dyl8 erine. 

° r P»-P»atid ylglY cerol in the absence or 
prolST 1 <UP t0 3l1 " «™'««bly S!l „ /w) are utllized to 
S^Snin°g a^su^S V""" -sicies 
SSed P S'Si rarlBhytate ' and/ ° r ™ A > *ich are 
nUrog:„ lar T L r : e ein Uf>id V6SlCleS * -nication under 
dTvaSnt ca r tio d n? ly2ed " r °° m "mature against buffered 
insoiunle^rLipnalf ' in the £ °™»tion of an 

"fSuUrng 3 ° COCMeate CyUnd «- «ntrifu g atio„, 
Kjuticn'utiH^^in^ """" to tte -^leate 



the vaccine of the present invention. 

imoint 3 LV a t 1 ive r ?" iVe PrSferred an 
tL ar Sl liPid ' 6 ' 9 " *C3 P hatidvlseri„e, and cholesterol in 
STSSgT " ab ° Ve SqUal '» £r ™ 1 ^ 10 times 

££ r ££tS!S t0 £ ° Ur " meS " ei9ht ° f viral or 
fro^^nioiic 6 ' ^ the Supernatant 

« SSSLTJ."^ ° f P —= « -her P»teins 

' e dd he d r carho^es^ iS ™ '« five rai nute s . 
rproteSs^lhis ^ ° £ « in «<* peptides 

^"ca^ciu^" dialy " d b «»-d talent cation, 

(for r d?rect t0 c£c?r * ^^"e «» be called a DC 

dialysis) cochleate. 

proteinfofpepcSs' meth0d £ ° r "instituting 

^nod^^e^ bee " deVSl ° Ped «- iS the L c 

of £ :Sra C c°tS e protein ^ °" PS 
theSS!1o d°rie C d1o°„ h r ate ' « » « -hinations 
ETSTS » UPid and ™ — as 

tT^ t ££ 1 ? i °° iS »^nst buffer 

"ntalninfth; ^ "~ aC1 ' P " 7 ' 4 » to £ °™ —H liposomes 

^S^g*"' D " A ' and/ ° r -^-te s . A 
calcium, is then added either rtiroofi 

form a precipitate directly or by dialysis to 

which consists .of protein- or peptide-cochleates . 

th^ present ^ Pr ° Ced — *>r making the cochleates of 

t^iTi^S 1 '^ Catl ° n - n be talent cation 
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llZ't^r 1 ^ Cati °- Hg..up.„. 
Snr?r + : t S r ° ther elemenCS CaPable o£ £ °™ 9 ^valent 

St"S , ^ T i3^ lple POSUi - «P*ble o f 

negatively charged lipids. 

ind'storS"^ Peptid — "eates can be lyophilized 

cSS^.!'^"" 1 ^ « °» be «°™» ^ a divalent 
buffer at 40. degree, c. for at least six months. 

is 0 for m e? e the he Pr ° tein ' ° r ^"e-cochleate precipitate 

carrier (e.g., a divalent cation-containing buffer). 
inLl prote r ir StitUted Vira1 ' to ««ial, parasitic or 
tS"r::;nt"n b ee h n Y tion eS ' ^ D " A ^ "» of 

tSateY^Hucr VaC ° ine3 t0 rSnder - hosts 

compositions. 

peptide^prt'o^: IT™ inClUde ™ Ulti ^ -V"th.ti= 

S^^diatedl^nitTS f ^ 

Sne'rated'LiS" 09 ^ 0 " 3 Formulations can be 

matures in vlrio^ " Peptid " ^ividually or as 

ratios . 

host islZniSd'by' 116 meth ° d ° f °» i—tio„. a 

aW^descrSed" •"•«iv- amount of the 

Km"js;ra°tio P n eP mi de b e°^ar te3 ' Adv a nta geously, 
^rilS'of 6 VaCCiM C » te administered by any of a 
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ITtlf-^L^™* 1 - ^"-ocuXT. intraperitoneal, 
Stable for 1 "" 9 MID, ° 1 - ^opriate dosage, are 
i"c?L e ioa d l S t;Cir Se eXperim «" ^ laboratory ani m als or 

SLrplion iTtlXTl^ " ei9ht ° f the 

dXTa„T=o U rL a o1 lke ' ^ n ™ b « ° f 
treatment may vary f rom individMl tQ in<Jividual 

i ( "U£"S££ iCil ^"i- «n be of soiid for m 
of'liquid bUlt ° r UnU d ° se P»*r. and 9 ranules or 

seSsojiTa^"^ " Uid emUlSi0ne - fluid -pensions, 
^.JMr^""™ ^«t. tbe 

suitable art-recognized diluents, carriers fnio 
binders, emulsifiers, carriers, fillers, 

surfactants, water-soluble vehicles hnff. n . 

and preservatives. Cles ' buffers, solubilizers 

rn^tL 0 n. ef L e teren 9 ce tr oa a r ent «» ^"ant 

USuS^ 0 ° £ authorities and references 

SS&tS^fStS Gllman ' 3 ' »™utical Basis for 

Ed 8 , )G ood«,an, et al . , eds., HacMUlan P ubl . Co., Meu y 0 r k , 

^dkted Th ! P ro a ak n ra S tion Cit hU ™° ral ' antib °*» ™» «U 
cytoioSc T CSllS ° r Cyt °" Xic activity by 

as 1 s 1 ho„„ C i rthe ting ^ mUCOSal P r «ective i mmune responses 

examples below. 

(37) EXAMPLES 
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of 8 ipecmc PreSent inVenti ° n Wil1 now be described by means 
examples which are not meant to limit the invention. 
(39) EXAMPLE 1 

™™ 2 F A™ES 0F PROTEIN -C°CHLE fl TES U SING SENDAI 0* 

(41) Materials and Methods 

(42) Materials. Bovine brain phosphatidyl serine in ' 
chloroform was purchased 

from Avanti Polar Lipids, Birmingham, Ala. in qlass 
ampules and stored under glass 

nitrogen at -20. degree. C. Cholesterol (porcine liver) 
im?;:5;S" glUC ° PyranOSlde ' fluorescein isothiocyanate 

cSsTor ZfflX ^^^^^ - d 
Sigmf^cS 08 ^^ d6terminati0nS ' — ob ^-ed from 
frr^he'r- L ° UiS ' ^ S ° 1VentS — Purchased 

Si^L'irop'ho^es'ir 1 ^' Rea9SntS to P^yacrylamide 

SSac™ ^lif . SiOOO 

^ycSSona^ PharmaCi *< PiBcataway, N.J. Thick walled 
PaToMto" cS'f. U ° ^ CaPaCity) fr ° m Beck — instruments, 
rStrtype' 0 " VSSiCle P re ^- tio -' washee, and gradients. 

sonicator, Model G112SP1G, from Laboratory Supplies 
Company, Hicksville, N.Y. supplies 
was used for sonications. 

™J ^LS/ 1 * P " ifiC « i °- Virus was grown and 
wISH™ sLdai"- " Vir ° 10 ^- Vol. 95. page 

wSr^a^Yrtni ^ ^ B/ ^ 
"Eggs^e'e 33 " ° £ 10 ° r 11 d ^ ° ld donated chicken eggs, 
inoculated with 1-100 egg infectious doses (10. sup. 3 tc 
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10. sup. 5 viral 

bS«er s a a iiS termined bY m titer) ^ "-I - of phosphate 

i°U IZ/t L^ubl ^ KH - SUb ' 2 P0 '- b ' 4 ' 8 '» »-Cl. 
o'&V^ 0.1 Sm /L M 9 Cl.sub. 2 

" "-O^™-- for 48 to 72 hours, 

incubation at 4.deqree c fnr ^ i o u 

fluid was collected 48 h ° UrS ' A "antoic 

^a^onlBC/P^ 000 ^ 20 " 5 ^ee. c. 

^fo^fo^Juter^""^ " aS at 13.000 

So^an d R? 2 U B SUbSeqUent «™rifugations were performed in a 
'we e re r r^ p : nd =d d ir e ' C " >»** « <» "tor. The pellets 
^icSn^oUowe^ <PH 7 ' 2 ' ^ -te X i„ g and 
rSuspeSZ " 5 '° 0 ° 2 ° ^ ^ — 

IT1"o i W,^1r ln9 ' d " Utin9 ' a 9 ain 
centrifu g ed h : t tW ° 5 '°° 0 ^ Su e-natants were combined and 

resuspenaeY.n ^ ' *" reSUl "^ «" 

S^ter'an^s^o^d^r * 

througnout'vira! 8 "" 16 tTCbnl *» *»" were used 

inoculation, isolation, and purification. 

itored af raCti0 " ° f Viral G1 ^P-^ins and Lipids, virus 

rh?;? 3 ^'. C ' WaS tha "«d, transferred to sterile 
thick-walled polycarbonate e 

lOO^ Scl d ' P H ted "" h bU " er A <2 "« TES . ^ «L-histidine, 

s'dUree" ^r"^ " 3 °' 000 rpm £or 1 « 

^.uegree. c. ma Beckman 

resusp^ded to^ SUpematant was removed and the pellet 

^M Viral ^ ml ° f traction 

sodxum phosphate buffer ( P H 7.4)) by vortexing and 



10/21/2002, EAST Version: 1.03.0002 



sonicating. The nonionic 

f e cS:n t t r atio;-;?" octyl - 9iuoopyr « nosids «• <*« ^ to 

fOT 45 " 15, 30, and 

sonicati™ SUSpenSion »»• -moved briefly for mixing and 

^tTTnitLTn^ 11 ^ by -» if ^«« at 30,000 rpm 

TY65 rotor. The resulting clear sumern^h^ 

and used in the supernatant was removed 

S o™od lf ic aSon 1 of ^-^-ntaining cochleates . 

^Z\Z^r ^ch^ 6 t0 ^ empl °^ d With other 

modifications are well known to those skilled in the art. 

(45) Formation of Cochleares 

(46) a. Standard Cochleates 

paT^TsvIT " Bi ° Chem ' BL °*W- Vol. 394, 

dSeT a ^ra ri c n ieS d ^—ol <^ « ~tio, were 

?Xe^Yl n d "u a f ^r ° f nitr ° 3efl - The "P" ™ 

7„Lute: °^ « . m u. H ol/ m l by vortexing 

convert tc US Si° n ° f vesicles „ as 

5 n de a « e la L V de1=« S SOniCa "° n Und « at 

for approximately 2 0 minutes in * H^t-h - 

(Model G1125P16 ln 3 bath "type sonicator. 

we1e° r d1:i r y ^ ieS C °- Hicksville, N. Y. ) . These vesicles 
T P T 7 TT^r^ ainSt tW ° Ch ^ S ° f «0 ml of buffer A 

precipitate rlf erreT^ 3 ^ ^ ^-tion of an insoluble 
to as cochleate cylinders. 
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(48) B. DC Cochleates 

for' abou T t e 33n£°?h e 9lyCOPrOCeinS ° f S - dai ™t 
SStftt " e PreSent " "lately eaual 

^tiTe^l — « id ^-i„e and cholesterol 
nitro^ r c ?ea„° f ^ ^ ^ ™ dr ^ d *» -der 
?i™ e^ract^lT ° f 11Pld t0 — 

is:^^"" of the total virai 

E«ra a ct^ C ox 1 ;? r ar PyranOSid ^ eXtra0ted ™ s < s « 
vo«Sed t for 5 and LiPidS ' " aS added ' and tte -ol-tion .as 
Si^zed at h roo™ ear ' C ° 1 ° rle " SOlUtl » ^ -suited „as 
ch^eTofbuItrl ChMgeS <miniM 4 ^ s P« 

Tc^-J? 13 ^ 0 ^^ 11 -™^ --oethane sulfonic 
^eljnafdla^ys* PH ' "nfi^ng 3*CaCl . sub. 2 . 

^sumoie^'and 6 Ci - SUp - 2+ ' • lth "* h 3 * Ca.sup.2* 

^resulting""" ^ M ° h Ch " 3e " aS a mini ™ ° f 1 = «0. 
"ocnLa C te S CiUm w£r Ph0liPid have been termed DC 

lntriL b V^lT 0BC0 ^ '•""■•lOOO. Phase contrast, 

withes™* SPhSreS " P t0 SeV « al mi ™s in diameter 
spikes on their surface, as well as needle-like structures. 
(50) c. LC Cochleates 

pnoiphatidy'seriS ^ *° - "1- of 

viralll^proteijr ^ " fOU * "~ "» «i*t of the 

(which comprise one-third of the total protein of the 
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virus) , and then 

UpiSlnd l^rt:^ SOlUCi ° n """^ sdubUized 
ITl-lot Tvvf'of dialy2Sd ° Verni9ht ^ = ratio 
^hree^aaSitioSr^ A ""^ by 
uSMcS"" leadin9 tQ f0rm " i0n ° £ Protein 

^^s^aln^ne <*-~P-" "».. »r by 

change of buffer A containing 3 mM Ca sud 2 + ion« 

by one containing ,sup - 2+ lons - followed 

buffer A with 6 mM Ca.sup.2+. 

(52) EXAMPLE 2 

PRoi EIN -SS™ ANTIB0DY RESP0NSES T ° 0RALM DELIVERED 

VACCINES 

Hoi, i^zv:^ the vaccine ' innu — ™* ~- 

described above. 

lipids SoTtnf VaCCin6S TOntainin 9 ">e glycoproteins and 
SoTM iele^Ken^^ 3 " d ^^"dyiserine and 

L°u?n c :„s y a?s d ^ 1 rt d jo pensin9 °- imi 

and C °;Br< t ror Wall0 " ed - FIGS ' = <A) ( from Experiment A) 
Svei r s m S clI ic h ?o W r reSUltin9 tCtal ci-l-tlng antibody 
"^r^ffii" 1 ™- ^ d « S --^ »y EL ISA. Antibody 

of'tSe^gat'ie"" 0 " that S " U 9i ^ S the °P««1 density 

control . 

(56) m Experiment A that generated the data shown in 
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F IG- 5(A), initial 

vaccine doses of 50 ?r 10 c ^ 

glycoproteins (groups" ' t £££ " 5 ° f 

thirfand'jou^n" 6 " - taial "«*> « 0 and 3 weeks . The 

^""S'l^tS " WeekS ' " ere " °" £ -«» *ose 
two immunizations. Bleed * 

19, and 21 weeks ^ 6 occur ^d at 0, 3, 6, 9, 

■ ca'n be^hLTeTbT that Circulating antibody titers" 

g^ m cop Y roteL k s in9 " -ntain.ng vital 

• itp^^v 8 diSsr with ~ 

related to the amount of glycoprotein in the vaccine. 

Exp erim ent S B t t a S t erVati0nS WerS C ° nfi ™ ed and extended in 

generated the data shown in FIG 5(B) rh. * 

expanded to include he dose ran 9 e was 

"VTLTfs'iiT 9 inUlal Va = Ci - "» ^en 

SSiiJ"t^ rd BiSS"J ,,tl0n " °™ f -»" «» *« o £ the 

cLcull^SL^f °- 3 - 6 > 15 *" d « 

singS^n™^ rSSPOnSeS «"« a 

f £ ee r d L h is top Tn r d e a s s - w r d £or an — <"'« t» 

£oufh r i g P he° 8 r^S £r ° m b " ■» ■*« given the 

t"e d valine' miCe ^ 9IOUPS "™ responded to 

S^^S ran9in9 £ ™ 100 to 10 2 ,400. 

w«L ,ne e r a tne b thL d reSPOnSe 18 ^ *"ers 13 

"i^i'SL^' " eed 5 » «« 12 after the 

anutio^higSro'rlow^T"^ — ° r -"-in one 
than seen at 3 weeks after the. previous boost. 



O^V'sfand^? ~^"«ed. The mice were bled at 
inte^ing't^rs d "- mi - d b ^ E "SA. The slowly 

s1oT^?ea P se-of "» P°"ibility of persistence and 

antigen from the cochleates. 

(60) EXAMPLE 3 

SLSfS ™ 0 ^~ SAL CHALLENGE WI TH LIVE 
IMMUNIZATION WITH GLYCOPROTEIN- COCHLEATES 

tne'sub^rScerne^"™ 116 " h,th " ° Ml -Ministration of 
?he SC resSra?ory amPle * ^ "° P«*«*iv. ™nity in 

iSSi,2*wSr dSSCribed in ^Periment B of Example 2 were 
cSlenge" £ ™ d 15 ' The mice were 

inf^S'ySSs^tlr ° f 2 - s -"«--".»«P. S Petioles of 

^crificS-Lf L^'LV 1 - 1 ' «» 

trachea were obtains tv^ • n 

triturated and entlre lung or trachea was 

sonicated, and aliquots were iniectPd 

chicken eggs to allow ejected into embryonated 

^degrS'^c ° f ^ pre8ent " A *=er three days at 

h1L\ n g? u tinatio d n W m A r btained ^ indi vidual ^ «d 

titers were performed. 

i«ranaXlo r iloi S ny hallen9ed " Uh "™ » 
°S„ gs C °^ r : ate """^"""on in Experiment A of Example 2. 
Obtained three days later and cultured to detect presence 

in 4 Table Th l'. CO Th , e; e d ^ *" the tW ° -P-iments is gi.en 
results are also shown graphically in FIG. 7. 
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(1) TABLE 1 

Vaccine Trachea . sup . l 



— ^ xj-auuca.bUp.l 

S t : d U r 2 .r 3 n9S ' SUP - 3 ' °° Se # Infe «^ * infected/ # 

Protein Total Total Total 

ii^Tmi 1 ^ 7 ^^ - - °^ i/i. 

3.12 4/5 5/5 5/5 0 5/5 5/5 9/10 
Experiments A and B . 

to =t th. e.bryonated 

provided^ ° 1 f g J US P ensi °«» • 1" contrast, the ora! .accine 
X« fr ° m Viral -Pll-tion in the trachea 

™ice Scroop ^rir" " ^ Iwo 

SSi^ had" 9r ° UP 6 (thS l0 " eSt ™==1« <"«..> of 

asffjISd to r de 3 tect teSC P °' 1 "™ in tWs ™* "-"1™ 

presence of virus. 

projection a^inS 0 ^ 111 C ° Chleate ^ provided 

reSLeTthe'fo" ^ ^ 1UnSJB - A11 tWent ^ "dee which 

suSe^sio'nrjerf ^ *°* virus when lung 

cultured in embryonated chicken eqq S ( Ta hl P n • 
an the groups S9 Uaj3j -e 1) . All mice 

immunized with 6.25 mu a anH -a i 

all mice in the 9 ^ - mU - g glycoproteins and 

unvaccinated control were positive for virus. 

inhibitirofvi^i 10 ^^ tW ° VaCCinS d ° Ses ' ^ere was some 
-plication. when lung suspensions were diluted 1/l0 and 



inoculated into eggs 

poslta^ a « mal in «lth 6.25 , mu .g wa 

anTtHreV^thT ^ " »"» 3.12 -mu.g 

butHfl 9r ° UPS immUnlZed " ith 3-« 

foTt'Se^.Srin^aif ~~ 9™,- In addition, 

^re^e'af immUniZed * lth 3 ' 12 ■**>■*■ but which 

io"2A tSrs"* ? n 6993 "» « l/io and had 

in^^el'anrp^uLT^ 1 ""^ 9 — ^ «» 

maximal amounts of virus at 1/10 and 1/100 dilutions. 

(68) EXAMPLE 4 

CIRCU^So ° F SENDM C0C ~ STATES 

PRODUCTION 

■ virus glycoproteins"" 6 9 ™ -chleates containing Sendai 

2", 0 a„d d 6 3 Week3 ' ^ «™ bl «> « 0 (bleed 1,,. 3 

proton'' Group" Gr ° UP 1 reCSiVed "PP^i-tely 50 .mu.g 
^T.m^and j ^ 12 ' 5 — P * -bout 

£uf2£ ^teSineT™ ^ *™ 5 ^ ««* *« 

by ELISA. The results are shown in FIG 8 It can ho 

that strong ^j-vj. o. it can be seen 

the'relp^^f 3 9 -«ated, the magnitude of 

^sSLe™^^ 9 ^ Md th « th. 
increased (boosted) after a second immunization. 

rbreaMoJn'ofthe 8 * l°n 9 -Uved. FIG. 9 shows 

classes and subtypes of Sendai-glycoprotein-specif ic 



10/21/2002, EAST version: 1.03. 0002 



antibodies still 

circulatinq 8 months l^t-^-r tv^ 

IgG, indicativIoT response la predominantly 

^ g Tell~ Y in Jn? U help Md * 

the^o^ dise" ° SeC ° ndary »•»»«•■ Surprising, 

SSS.t^Sc^ l0 »" ™ ^ the 

Swfre^alion'o/tnl te *" '° the « 

SSonsf to re sS 1 S rcni 9inaUY -""^ tte lo » 

anjig^ ^"i^r 3 ^istence «* -low reiease of 

interesting and consistent with the use of „ i 

of immunization that he ° ral route 

significant IgA titers are generated and maintained (FIG . 



172) EXAMPLE 5 



PRODUCTl'oN^P^'^ PR °™-COCHLEATES LEADS TO 

ANTIGEN- SPECIFIC LOCAL OR SECRETORY IgA 

(74) Balb C mice were given Sendai 
glycoprotein- containing cochleates (50 

"he? Se e ' b oLted in9le ^ " tW ° ly- 

o^Ll^lTt w™S iZSti0n Pr ° t0C01 at 3 ^iv. 
after the primary immunization q=-i-i,,= 

and three was 3 weeks * tW ° WaS ° ne week ' 

after the second immunization. Thev wptp =n k „ ^ 
oral administration at ' boosted by 

be in^ir'ir ^ ^ <** ^ . As can 

Sghe°s r t al sa r Sva e ry n ?gA ral ^ ™ ^ aerated the 

fol'l^ng 0 ^? 3 ^ 3 ^ 011 ° f SUCh hl * h — 1 -ntibody titers 

Sirerfor 0n p r:te 0 c\Sn Siderable ^^ance and h ig hl y 
agaxnst organisms invading through mucosal surfaces. 
(75) EXAMPLE 6 
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C0™i N ED°™ TIVE ESPOUSES ARE GENERATED TO ANTIGENS 

COCHLEATES 

irprotocoL^tr immUnized three times by a variety 

and^^ee^s^nd^h 9 50 ^ inflUSnZa ^-protein at 0 

weeks 'arthe^ ^ mice were sacrificed at 15 

spleens removed. (Finq n/M ^ 

14 (A) and (B) , 15 (iPand <A> ^ (B) ' 13 (A) and < B > ■ 
proliferative ™ > ' Part (B > ° f e -h figure shows the 

oeeT^era^^ayrin 1 " ^^radxated influenza V1 rus 

™: llllAlLflZ 3 the r ™ to « a 

uZTiL ar c e enT Ured ^ DNA SynthSSis * "-P. 3 H-Thd 

^n^1: i iot5° b r2 ti9en - 8PeClflC ^""ation. Oral 
IM boosts gave the highest response uith 1 
immunizations were a close SP ° nSe ' Wlth 3 ora ± 
second . 

(78) EXAMPLE 7 

mm seSdm™SleSS 1TY 18 genee ™ ™™ immunxzation 

^s^ ed £ «"» t - ™ M1 , BaW c moU3e) 

XnTwL^a^X Cyt ° lytlc a " lvlty of the 

«u: y P ^ssv h ' release of chromium 51 £ ™ 

Snda a i :2if-? s 3 v) p T S se T- iMi - d — <> id not kill 

preiln^S SlX""™ r " ti ™l-"<>» WSV/SV) or non-Sendai 

(N/N/N) . (FIG 171 t„ 

immunized mice 'killed SV SSt ' Sendai ^hleate 

S'r^ss^le^e 3 ^ ^ non-pulsed targets 

Cytolytic activity is crucial i-« 

7 4. & crucial to clearance of cells 
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infected with viruses, or 

^ r ;sii u i^ t r ; 8iteB ~ to — cens. It is a highly 

wit\^rn^-n v ing UCe ' ClM8ic ^ has not been seen 

vaccines. This is an important feature of 
protem-cochleate vaccines. ° f 

(81) EXAMPLE 8 

RESPO M SES HLEATE VACCINES GIVE " GENERATE 

gl 8 ycoprote?n e :f e th:° ntainin3 " P6Ptide f ~» -«f.=. 
^nToZi^Trln?^ tQ P h -P^ t idylethano iimine were 

cochleateTcin'taLin'g " ' ( ™- ' 

(^Lo^Sds 9 ^^^)"" 3 " Sendai PlUS the HIV I-Pti- 

by ELISA . When 494-sis w^o -p 

antibody titers were formulated alone, significant 

o^aS d n -to H t h TStr d e h a^ dai * ° £ "»» - 

an^'^d/^ponsef t S o a f <° Sti ™ Ul *" ^culating 

peptide given orally represent-* = „ ■ 

for this new class £ f represents a significant achievement 
vaccines . 

(84) EXAMPLE 9 

mucosal 0 "*™" 0 " with ^ndai-cochleates stimulates 

MEDIATED RESPONSES 

■™!g ofsendaf" " ere 9iVSn "<*l„t.. containing 50 
?ne y y°Se r ?e teinS ° aU ' Md -traperitoneally simultaneously, 
batting frrrSe 18 '"' Pey "' S «» obtained 

PatcneVwere CeUs fro„ the 

incubated in cuiture with ultraviolet light-inactivated 
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Sendai virus as a 

H-rZ^ZL^r- Prol "'»"™ «■ ™ed as , su p.3 
Suse^Uf^atVto 16 C *"" 3 Mi ™ (unionized, 

to a successful oral vaccine. 

wJti refi r e;ce^o inVenti0n ^ been ^ detail and 

SSifrinthe^^f 3 " be to one 

^no^rde^rt?^ 63 ^"^iona can be ma de therein 

from the spirit and scope thereof. 
CLAIMS : 

What is claimed is: 

SS» ST" ° £ 3 Pr ° teln - OT W"d-cochl«t. which 

following components: 

response P ^1uci^ Ptide COtt *°™<* to which an immune 

b) a negatively charged lipid component, and 

c) a divalent cation component. 

peptide^ meth ° d ° f Claim Whe -- the component a) i s a 
hydrophobe" 6 ' 110 ' ° f Claim 2 ' the peptide is 

covalen^y UnS to f ^ *' the ^ide is 



phospholipid. 

9lycopro™;in eth0d ° £ Claim " he " in <*• component is 
mem^rane^r^ ° £ Claim Wherein "» -"Ponent a) is 

membrane^ meth ° d ° f Claim 1 - whe " in the component a) is 

glycoprotein. 

Pept 8 ide X m onSn d °l rroT "» « 

a bacterial or animal virus. 

is ^rane meth ° d ° f Clalm 8 ' Wherein th * Protein component 
glycoprotein from Sendai virus. 

component'L^ane Claim the P-tei„ 

glycoprotein from influenza virus. 

Peptide co^nent'iffrom 1 ™ the ^tein <* 

a bacterium. 

Peptide co h ^neri s 0f fro m im Wherein tte ^otein or 

a parasite. 

peptide co h : p Sn h ? d if frof" 1 " hmin tfe ^ein " 

an animal cell . 

fro"a « a r th ° d ° £ Cl " 1 " 1 " ' " herei " 'he animal cell i 
human'belng. meth ° d ° £ ° laim 14 ' » h ^in the mammal is a 

Peptide 00%™!^^ "» « 

an animal tissue. 

is rrom a^ala^ ° f Claim " h « ei " "» "irnal tissue 



s 
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hu^n be Jnl mBth ° 6 ° f Claim " herein the i= a 

charged ^id^ponlnt l ' ^ ™*"i«l y 

is phospholipid. 

se^te/f^rSf ° f Claim J " Wh «" n "» Phospholipid i. 

group consisting of phosphatidylserine 
phosphatidylglycerol yisenne, 

phosphatidylinositol,' and phosphatide acid. 

oo m ponent h L m f ° f ° laim J ' " her -" th. divalent cation 

ne a g a i tive C 1 y°oha°rgfd CaPable ° f » d -mplexing 

lipids . 

co m ponent h L m " h0d ° f Clai ™ 21 " «**<*° «» divalent cation 

Ba el s e u P ed /a r „° d m ^ 9r ° Up of Ca.sup. t + . „g. sup . t+ , 

Zn. sup. + + . 

23. The method of rO^-im on ^ 
component i s Claim 22 ' wher e ln the divalent cation 

Ca . sup . ++ . 

is by'a pe h ror:r d ° f Claim ^ " he ~ in administering 



route 



25. The method of claim i ,u 
is by an aim X ' herein said administering 

SraS'an intr^cSaT' " « 
a un g n L ra So r i C °o n ute: ^^,1, an intra-rectal or a 

=o m po„e„t rh L meth ° d ° f Claim 22 ' "—in th. divalent cation 
Ca.sup.++ or Mg.sup.++. 
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